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435 nm), 14.89x10*  /m’ ; 10: 00
-36 W; 525 nm),
Cooo N ) 2 &R
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3
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( - ¢ =6m: < < < < 7 —7Z R
4m:2m) , i z
¢ -400 W), 67 h, (P<0.05),
; 4 ' , 40.17 h,
+ + + + .
040 1500 Ix+500 Ix 5500 Ix+1 000 Ix 12 000 Ix+2 500 Ix (P<0.05), % 4
3 , 14L: 10D M oM.
’ (P<0.05), M —»M
s 2 m
(92.5 cm) ) ,
(P<0.05), ,
> 70w ’ P<0.05) M —Pl
. 30.0C=0.5C (P<0.05) M — :
1.3 HBieFALE (P<0.05); ,
£ 1 FRLBTALEMNTFNIKNTSL 50T
Tab.1 Duration of metamorphosis in Litopenaeus vannamei under different light colors
(h)
Z1-Zy 60.50+0.87% 67.00+1.74% 48.50+0.866 49.67+0.58° 40.17+0.29°
Zn - Zn 44.67+0.58" 43.00+1.734 42.67+1.44" 36.67+0.588 35.67+0.588
Zm—My 38.17+0.29° 36.33+0.29¢ 45.67+0.58" 47.67+1.15% 45.83+0.298
M| -Mj 28.67+1.1547¢ 29.33+1.1547¢ 31.33+1.15478 31.33+1.15478 39.33+0.58"
My - M 39.00+0.878 33.33+1.15¢ 41.67+0.58* 41.83+0.58" 33.50+0.87¢
M - P1 30.83+0.29° 32.17+2.02° 53.00+0.58" 49.67+1.15% 39.67+0.58¢
Z, -Pl 241.8340.58¢ 241.17+0.58¢ 262.83+2.894 256.83+0.58" 234.17+1.44P
(P<0.05); A ( 3 4 )
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2.1.2 , ,
2 (P>0.05) M —PI1, ,
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(P<0.05), (P>0.05),
(P<0.05), , (P>0.05),
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Tab. 2 Survival rate under different light color treatments in Litopenaeus vannamei
(%)
N 10040 100+0 100+0 100+0 100+0
7 56.36+4.75¢ 67.46+4.718 67.64+5.98" 73.05+5.86" 86.57+5.52%
Zu 36.22+7.91¢ 36.47+6.05¢ 52.46+5.318 56.55+3.78" 75.17+5.214
Zum 32.83+7.83¢ 29.59+3.99¢ 46.93+5.63" 50.81+2.938 68.87+4.10"
M 28.99+5.35¢ 19.74+3.43P 41.58+3.62° 47.01+4.65" 59.5+5.72%
My 24.54+5.95¢ 18.19+2.68¢ 39.45+4.328 44.7+5.728 54.51+4.10*
M 21.5+5.62°¢ 15.21+2.26¢ 32.91+5.90® 39.29+4.60°" 45.9446.46"
P1 18.46+5.38¢ 14.49+2.91¢ 26.22+3.66° 26.57+2.438 39.49+3.68*
22 kRBBEM MRS EHHEALT OV » Zr 1200k
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’ o ( O‘O(?)o > 50(())0 12(())%(()) 1X (P>0.05), 0 Ix (P<0.05)
<
X (P<0.05),55 1X M —My, .12 000 Ix
>
, (P>0.05) Z —Z , 12 000 Ix (P<0.05). Pl 12000 Ix
<
, (P<0.05),0 1500 Ix 100%, (P<0.05).
, (P>0.05) Z —»M ,
M ,
, 12 000 Ix
, (P<0.05) M —Pl, ., 3 Wt
(P<0.05), L o P YRy
3.1 AREANLAERSIFHRESL T HYH
(P>0.05)
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7 ] (Fenneropenaeus
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, 12 000 Ix >
[
2.2.2 ,
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Tab.3 Duration of metamorphosis of Litopenaeus vannamei larvae under different light intensity treatments

12 000 1x 5500 Ix 1500 1x 0 Ix

7 -Z 41.50+0.870* 41.17+0.29* 36.33+0.58" 35.50+0.87"
7z -7 47.33+0.57* 37.33+2.31° 34.50+0.87" 33.67+1.15"
Z -M 54.67+0.58" 44.33+1.158 45.67+0.58"° 39.67+1.15¢
M -M 35.3340.58° 34.67+0.58¢ 39.33+0.58" 40.67+0.58*
M -M 37.17+2.0248 39.33+1.15% 39.33+1.15% 35.83+0.29"
M =Pl 41.33+2.89* 42.33+1.15% 40.67+0.578" 42.67+0.58"
Z -M 143.50+0.87" 122.83+1.448 118.33+2.84°¢ 111.50+3.12°
M -PI 113.83+0.29" 116.33+£2.89A8 119.33£1.15 119.17+1.44%
Z -Pl 257.33+0.58* 239.17+1.448 235.83+0.29" 228.00+1.73€

x4 TRAABTANEMNELXEHFER

Tab. 4 Survival rate under different light intensity treatments

(%)
12 000 1x 5500 Ix 1500 Ix 0 Ix
N 100 100 100 100
7 72.36+5.218 83.84+4.814 87.89+1.914 89.73+2.48"
Zy 52.12+12.70°¢ 71.51£2.278 75.75+2.69"P 84.36+2.69*
Zum 30.42+10.03°€ 41.73+4.138¢ 45.45+2.68° 71.10+6.734
M 6.56+1.83° 28.83+9.718 29.57+6.07° 63.1242.19*
My 5.9442.33¢ 16.20+3.33" 17.53+2.29"8 57.86+6.42"
M 1.63+0.06° 13.36+0.42° 14.49+2.758 49.92+5.17*
P1 1.63+0.06° 7.53+2.428 8.50+1.20" 35.80+2.574
Zn—M; 23.06£9.7° 69.10+21.454 65.12+13.30* 89.12+5.814
My - P1 100.00+0.00* 56.55+18.76" 61.11+20.03" 72.16+8.278
, %
; 32 ARBEEMNARSIFHRESKE
: : R
, b ’
) 9 000~12 000 Ix,
’ ’ 2 500~5 500 Ix ,
’ ( -400 W)
Fanjul-Moles ') o1
(Procambarus clarkii) 4 ’ ’
, 4 ’
, , 12 000 Ix
, , R ,
% ’ , , ,
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Effect of light on the larval metamorphosis of Litopenaeus
vannamei

OU Huang-si, LIANG Hua-fang
(Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China)
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Abstract: In order to study the effects of light on larval development and survival of Litopenaeus vannamei, four
colors of light (red, yellow, blue, and green) and four different light intensities (0, 1 500, 5 500 and 12 000 Ix) were
designed, and the effects were evaluated systematically. The results showed that four colors of light have great im-
pacts on L. vannamei larval metamorphosis. Under blue light conditions, the time span of Z| (zoea I stage) larval
development to P1 (postlarvae 1) was the longest (262.83 h), 28 h longer than that of the control group. When given
yellow light, the larvae exhibited a survival rate of 14.49%, which was 25.00% lower than that of the control (P <
0.05). In addition, shrimp larvae at different stages demonstrated different sensitivities to colored light. Red and
yellow light could inhibit larval development at their zoea stage, but could promote larval development at the mysis
stage, and blue and green lights had impacts on the entire developmental stage. A significant difference (P < 0.05)
in larval survival and metamorphosis was observed among the four light intensity gradients. Larvae in the 12 000 Lux
group experienced the longest development time (257.33 h) from Z | to P1 and had the lowest survival rate of 1.63%.
At the zoea stage, when the light was higher than 1500 1x, the duration of larvae metamorphosis increased, while the
larval survival rate decreased. Larvae at the mysis stage could develop successfully under a light intensity of 5 500 Ix,
and the post larvae could adapt to a light intensity of 12 000 Ix. In conclusion, the light intensity should be adjusted
appropriately according to the larval phase of development; it is better to maintain the light intensity lower than
1 500 Ix while larvae are at the Z | stage, and this index can be increased gradually over time.
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